1 

SEQUENCE LISTING 

<113> NeuroSearch A/S 

<120> Novel potassium channels and genes encoding these 
potassium channels . 

<130> 128-200-US 

<140> 
<141> 

<160> 32 

<170> Patentin Ver . 2.1 

<210> 1 

<211> 2335 

<212> DNA 

<213> Homo sapiens 
<220> 

<221> gene 

<222> (1) . - (2335) 

<220> 

<221> CDS 

<222> (83 ) . . (2170) 

<223> KCNQ4 

agccatgcgt ctctgagcgc cccgagcgcg cccccgcccc ggaccgtgcc cgggccccgg 60 

cgcccccagc ccggcgccgc cc atg gcc gag gcc ccc ccg cgc cgc etc ggc 

Met Ala Glu Ala Pro Pro Arg Arg Leu Gly 
15 10 



112 



ctg ggt ccc ccg ccc ggg gac gcc ccc cgc gcg gag eta gtg gcg etc 
Leu Gly Pro Pro Pro Gly Asp Ala Pro Arg Ala Glu Leu Val Ala Leu 
15 20 25 

acg gcc gtg cag age gaa eag ggc gag gcg ggc ggg ggc ggc tee ccg 
Thr Ala Val Gin Ser Glu Gin Gly Glu Ala Gly Gly Gly Gly Ser Pro 
30 35 40 

cgc cgc etc ggc etc ctg ggc age ccc ctg ccg ccg ggc gcg ccc etc 
Arg Arg Leu Gly Leu Leu Gly Ser Pro Leu Pro Pro Gly Ala Pro Leu 
45 50 55 

cct ggg ccg ggc tec ggc teg gge tec gee tge ggc cag egc tec teg 
Pro Gly Pro Gly Ser Gly Ser Gly Ser Ala Cys Gly Gin Arg Ser Ser 
60 65 70 

gcc gcg cac aag cgc tac cgc egc ctg eag aac tgg gtc tac aae gtg 
Ala Ala His Lys Arg Tyr Arg Arg Leu Gin Asn Trp Val Tyr Asn Val 
75 80 85 90 

ctg gag egg ccc cgc ggc tgg gcc ttc gtc tac cac gtc ttc ata ttt 
Leu Glu Arg Pro Arg Gly Trp Ala Phe Val Tyr His Val Phe He Phe 
95 100 105 

ttg ctg gtc ttc age tge ctg gtg ctg tct gtg ctg tec act ate cag 
Leu Leu Val Phe Ser Cys Leu Val Leu Ser Val Leu Ser Thr He Gin 
110 115 120 



160 



256 



304 



352 



400 



44? 



2 



gag cac cag gaa ctt gcc aac gag tgt etc etc ate ttg gaa ttc gtg 496 
Glu His Gin Glu Leu Ala Asn Glu Cys Leu Leu He Leu Glu Phe \ax 
125 130 135 

atg ate gtg gtt tte ggc ttg gag tac ate gtc egg gte tgg tee gee 544 

Met lie Val Vai Pne Giy L^eu lyr ^^c; s^^^ ^ — ---^ 

140 145 150 

gga tgc tgc tgc cgc tac cga gga tgg cag ggt cgc ttc cgc ttt gcc 592 
Gly Cys Cys Cys Arg Tyr Arg Gly Trp Gin Gly Arg Phe Arg Phe Ala 
155 160 165 1^0 

aga aag ccc ttc tgt gtc ate gac ttc ate gtg ttc gtg gcc teg gtg 
Arg Lys Pro Phe Cys Val He Asp Phe He Val Phe Val Ala Ser Val 
175 180 185 



gcc gtc ate gcc gcg ggt acc cag ggc aac ate ttc gcc aeg tee geg 
Ala Val He Ala Ala Gly Thr Gin Gly Asn He Phe Ala Thr Ser Ala 
190 195 200 

etg cgc age atg cgc ttc ctg cag ate ctg cgc atg gtg cgc atg gac 
Leu Arg Ser Met Arg Phe Leu Gin He Leu Arg Met Val Arg Met Asp 
205 210 215 

cgc cgc ggc ggc ace tgg aag etg ctg ggc tea gtg gtc tac gcg cat 
Arg Arg Gly Gly Thr Trp Lys Leu Leu Gly Ser Val Val Tyr Ala His 
220 225 230 

age aag gag etg ate ace gee tgg tac ate ggg ttc ctg gtg etc ate 
Ser Lys Glu Leu He Thr Ala Trp Tyr He Gly Phe Leu Val Leu He 
235 240 245 250 

tte gee tec tte ctg gtc tac ctg gee gag aag gac gcc aac tec gac 
Phe Ala Ser Phe Leu Val Tyr Leu Ala Glu Lys Asp Ala Asn Ser Asp 
255 260 265 

tte tec tec tac gee gac teg etc tgg tgg ggg aeg att aca ttg aca 
Phe Ser Ser Tyr Ala Asp Ser Leu Trp Trp Gly Thr He Thr Leu Thr 
270 275 280 

acc ate ggc tat ggt gac aag aca ecg cac aca tgg ctg ggc agg gtc 
Thr He Gly Tyr Gly Asp Lys Thr Pro His Thr Trp Leu Gly Arg Val 
285 290 295 

etg get get ggc ttc gcc tta etg ggc ate tct ttc ttt gee etg cct 
Leu Ala Ala Gly Phe Ala Leu Leu Gly He Ser Phe Phe Ala Leu Pro 
300 305 310 

gcc ggc ate eta ggc tee ggc ttt gee ctg aag gtc cag gag cag cac 
Ala Gly He Leu Gly Ser Gly Phe Ala Leu Lys Val Gin Glu Gin His 
315 320 325 330 

egg cag aag cac tte gag aag egg agg atg ecg gea gcc aac etc ate 
Ara Gin Lys His Phe Glu Lys Arg Arg Met Pro Ala Ala Asn Leu He 
335 340 345 

cag get gcc tgg cgc ctg tac tec ace gat atg age egg gcc tac ctg 
Gin Ala Ala Trp Arg Leu Tyr Ser Thr Asp Met Ser Arg Ala Tyr Leu 
350 355 360 

aca gcc acc tgg tac tac tat gac agt ate etc cca tee ttc aga gag 
Thr Ala Thr Trp Tyr Tyr Tyr Asp Ser He Leu Pro Ser Phe Arg Glu 
365 370 375 



640 



688 



736 



784 



832 



880 



928 



976 



1024 



1072 



1120 



1168 



1216 



ctg gcc etc ttg ttt gag cac gtg caa egg gee cgc aat ggg gge eta -^d4 
Leu Ala Leu Leu Phe Glu His Val Gin Arg Ala Arg Asn Gly Gly Leu 

380 385 390 

egg cee ctg gag gtg egg egg geg eeg gta eee gac gga gca cec tec 1312 
Arg Pro Leu Glu Val Arg Arg Ala Pro Val Pro Asp Gly Ala Pre ^er 
395 400 405 410 

cgt tae eeg eee gtt gee ace tge cae egg eeg gge age acc tee ttc 1360 
Arg Tyr Pro Pro Val Ala Thr Cys His Arg Pro Gly Ser Thr Ser Phe 
415 420 425 

tge eet ggg gaa age age egg atg gge ate aaa gac cge ate cgc atg 1408 
Cys Pro Gly Glu Ser Ser Arg Met Gly He Lys Asp Arg He Arg Met 
430 435 440 

gge age tee cag egg egg aeg ggt eet tec aag eag cag etg gca cet 1456 
Gly Ser Ser Gin Arg Arg Thr Gly Pro Ser Lys Gin Gin Leu Ala Pro 
445 450 455 

cea aca atg cee acc tee eca age age gag cag gtg ggt gag gee acc 1504 
Pro Thr Met Pro Thr Ser Pro Ser Ser Glu Gin Val Gly Glu Ala Thr 
460 465 470 

age eee acc aag gtg caa aag age tgg age ttc aat gae cge aec ege 1552 
Ser Pro Thr Lys Val Gin Lys Ser Trp Ser Phe Asn Asp Arg Thr Arg 
475 480 485 490 

tte egg gca tct ctg aga etc aaa eee cgc ace tet get gag gat gee 1600 
Phe Arg Ala Ser Leu Arg Leu Lys Pro Arg Thr Ser Ala Glu Asp Ala 
495 500 505 

cee tea gag gaa gta gca gag gag aag age tae eag tgt gag etc aeg 
Pro Ser Glu Glu Val Ala Glu Glu Lys Ser Tyr Gin Cys Glu Leu Thr 
510 515 520 

gtg gae gae ate atg cet get gtg aag aca gte ate ege tee ate agg 
Val Asp Asp He Met Pro Ala Val Lys Thr Val He Arg Ser He Arg 
525 530 535 

att etc aag ttc ctg gtg gee aaa agg aaa tte aag gag aca ctg cga 
He Leu Lys Phe Leu Val Ala Lys Arg Lys Phe Lys Glu Thr Leu Arg 
540 545 550 

eeg tac gac gtg aag gac gte att gag cag tae tea gca gge eac etg 
Pro Tyr Asp Val Lys Asp Val He Glu Gin Tyr Ser Ala Gly His Leu 
555 560 565 570 

gac atg ctg gge egg ate aag age etg caa act egg gtg gae caa att 
Asp Met Leu Gly Arg He Lys Ser Leu Gin Thr Arg Val Asp Gin He 
575 580 585 

gtg ggt egg ggg ecc ggg gac agg aag gee egg gag aag gge gae aag 
Val Gly Arg Gly Pro Gly Asp Arg Lys Ala Arg Glu Lys Gly Asp Lys 
590 595 600 

ggg ecc tec gac gcg gag gtg gtg gat gaa ate age atg atg gga cgc 1936 
Gly Pro Ser Asp Ala Glu Val Val Asp Glu He Ser Met Met Gly Arg 
605 610 615 



1648 



1696 



1744 



1792 



1840 



1888 



gtg gte aag gtg gag aag eag gtg eag tec ate gag cae aag etg gae 
Val Val Lys Val Glu Lys Gin Val Gin Ser He Glu His Lys Leu Asp 
620 625 630 



1984 



ctg ctg ttg ggc ttc tat teg cgc tgc ctg cgc tct ggc acc teg gcc ^^^3^ 
Leu Leu Leu Gly Phe Tyr Ser Arg Cys Leu Arg Ser Gly Thr Ser Ala 
635 640 645 toO 



0 s 0 



age ctg ggc gcc gtg caa gtg ccg ctg ttc gac ccc gac ate ace tec 
Ser Leu Gly Ala Val Gin Val Pro Leu Phe Asp Pro Asp lie Thr Ser 
655 660 665 

gac tac cac age cet gtg gac eac gag gac ate tec gtc tec gea tag 
Asp Tyr His Ser Pro Val Asp His Glu Asp lie Ser Val Ser Ala Gin 
670 675 680 

acg etc age ate tec cgc teg gtc age ace aac atg gac tga 
Thr Leu Ser lie Ser Arg Ser Val Ser Thr Asn Met Asp 
685 690 695 

gggacttcte agaggeaggg eagcaeacgg eeageeccgc ggectggege tcegaetgec 2230 

etctgaggec tceggactce tctcgtactt gaacteacte cctcaegggg agagagacea 2290 

eacgcagtat tgagetgcct gagtgggcgt ggtaectgct gtggg -335 



2110 



<210> 2 
<211> 695 
<212> PRT 

<2 13 > Homo sapiens 
<400> 2 

Met Ala Glu Ala Pro Pro Arg Arg Leu Gly Leu Gly Pro Pro Pro Gly 
15 iO 15 

Asp Ala Pro Arg Ala Glu Leu Val Ala Leu Thr Ala Val Gin Ser Glu 
20 25 30 

Gin Gly Glu Ala Gly Gly Gly Gly Ser Pro Arg Arg Leu Gly Leu Leu 
35 40 45 

Gly Ser Pro Leu Pro Pro Gly Ala Pro Leu Pro Gly Pro Gly Ser Gly 
50 55 60 

Ser Gly Ser Ala Cys Gly Gin Arg Ser Ser Ala Ala His Lys Arg Tyr 
65 70 75 80 

Arg Arg Leu Gin Asn Trp Val Tyr Asn Val Leu Glu Arg Pro Arg Gly 
85 90 95 

Trp Ala Phe Val Tyr His Val Phe lie Phe Leu Leu Val Phe Ser Cys 
100 105 110 

Leu Val Leu Ser Val Leu Ser Thr He Gin Glu His Gin Glu Leu Ala 
115 120 125 

Asn Glu Cys Leu Leu He Leu Glu Phe Val Met He Val Val Phe Gly 
130 135 140 

Leu Glu Tyr He Val Arg Val Trp Ser Ala Gly Cys Cys Cys Arg Tyr 
145 150 155 160 

Arg Gly Trp Gin Gly Arg Phe Arg Phe Ala Arg Lys Pro Phe Cys Val 
165 170 175 

He Asp Phe He Val Phe Val Ala Ser Val Ala Val He Ala Ala Gly 
180 185 190 



# 



^hr Gin Gly Asn He Phe Ala Thr Ser Ala Leu Arg Ser Met Arg Phe 
195 200 205 

Leu Gin He Leu Arg Met Val Arg Met Asp Arg Arg Gly Gly Thr Trp 
210 215 220 

Lys Leu Leu Gly Ser Val Val Tyr Ala His Ser Lys Glu Leu He Thr 

225 230 235 

Ala Trp Tyr He Gly Phe Leu Val Leu He Phe Ala Ser Phe Leu Val 
245 250 255 

Tyr Leu Ala Glu Lys Asp Ala Asn Ser Asp Phe Ser Ser Tyr Ala Asp 
260 265 270 

ser Leu Trp Trp Gly Thr He Thr Leu Thr Thr He Gly Tyr Gly Asp 
275 280 285 

Lvs Thr Pro His Thr Trp Leu Gly Arg Val Leu Ala Ala Gly Phe Ala 
290 295 300 

Leu Leu Gly He Ser Phe Phe Ala Leu Pro Ala Gly He Leu Gly Ser 

305 310 315 

Gly Phe Ala Leu Lys Val Gin Glu Gin His Arg Gin Lys His Phe Glu 

^ 325 330 335 

Lys Arg Arg Met Pro Ala Ala Asn Leu He Gin Ala Ala Trp Arg Leu 
340 345 35U 

Tvr Ser Thr Asp Met Ser Arg Ala Tyr Leu Thr Ala Thr Trp Tyr Tyr 
355 360 365 

Tyr Asp Ser He Leu Pro Ser Phe Arg Glu Leu Ala Leu Leu Phe Glu 
370 375 380 

His Val Gin Arg Ala Arg Asn Gly Gly Leu Arg Pro Leu Glu Val Arg 
385 390 395 

Arg Ala Pro Val Pro Asp Gly Ala Pro Ser Arg Tyr Pro Pro Val Ala 
405 410 415 

Thr Cys His Arg Pro Gly Ser Thr Ser Phe Cys Pro Gly Glu Ser Ser 
420 425 430 

Arg Met Gly He Lys Asp Arg He Arg Met Gly Ser Ser Gin Arg Arg 
435 440 445 

Thr Gly Pro Ser Lys Gin Gin Leu Ala Pro Pro Thr Met Pro Thr Ser 
450 455 460 

Pro Ser Ser Glu Gin Val Gly Glu Ala Thr Ser Pro Thr Lys Val Gin 
465 470 475 480 

Lys ser Trp Ser Phe Asn Asp Arg Thr Arg Phe Arg Ala Ser Leu Arg 
485 490 "i^^ 

Leu Lys Pro Arg Thr Ser Ala Glu Asp Ala Pro Ser Glu Glu Val Ala 
500 505 510 

Glu Glu Lys Ser Tyr Gin Cys Glu Leu Thr Val Asp Asp He Met Pro 
515 520 525 

Ala val Lys Thr Val He Arg Ser He Arg He Leu Lys Phe Leu Val 
530 535 540 



# 



A^a Lys Arg Lys Phe Lys Glu Thr Leu Arg Pro Tyr Asp Val Lys Asp 
545 550 555 560 

Val lie Glu Gin Tyr Ser Ala Gly His Leu Asp Met Leu Gly Arg He 
565 570 575 

Lys Ser Leu 3ln Thr Arg Val Asp Gin He Val Gly Arg Gly Pro Gly 
580 585 590 

Asp Arg Lys Ala Arg Glu Lys Gly Asp Lys Gly Pro Ser Asp Ala Glu 
595 600 605 

Val Val Asp Glu He Ser Met Met Gly Arg Val Val Lys Val Glu Lys 
610 615 620 

Gin Val Gin Ser He Glu His Lys Leu Asp Leu Leu Leu Gly Phe Tyr 
625 630 635 640 

Ser Arg Cys Leu Arg Ser Gly Thr Ser Ala Ser Leu Gly Ala Val Gin 
645 650 655 

Vai Pro Leu Phe Asp Pro Asp He Thr Ser Asp Tyr His Ser Pro Val 
660 665 670 

Asp His Glu Asp He Ser Val Ser Ala Gin Thr Leu Ser He Ser Arg 
675 680 685 

Ser Val Ser Thr Asn Met Asp 
690 695 



<210> 3 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PGR prxmer 

<400> 3 24 
ca tgcgtctc tgagcgcccc gage 



<210> 4 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PGR primer 

<400> 4 24 
aggccaggct tgcgcgggga aacg 



<210> 5 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PGR primer 
<400> 5 

cagcacagag ctgtaactcc agg 



7 



<2:o> 6 

<211> 21 
<i:2> DNA 

<213> Artificial Sequence 
<220> 

<213> Description of Artificial Sequence: ?CR prin 
< 4 C' 0 > 6 

aagctgctct ctgagccatg g 



<210> 7 
<2:i> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PGR primer 
<400> 7 

gctgggtccg cgctgtgacc 



<210> 8 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PGR primer 
<4 00> 8 

ggtctccagg gtcagagtcg 



<210> 9 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PGR primer 
<4 00> 9 

tccgggtccg tgcgcggggt a 



<2:0> 10 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PGR primer 

<400> 10 21 
gagacagccc ctctgacctc g 



<210> 11 

<211> 21 

<212> DNA 

<213> Artificial 



Sequence 



8 



<213> Description of Artificial Sequence: ?CR primer 

<4:o> 11 21 
atorctttcc cgtgtggaag c 



<110> 12 

<2::> 21 

<2 12> DNA 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: PGR primer 

<400> 12 21 
agtcacgatg ggcagacctc g 



<210> 13 
<2:i> 21 
<212> DNA 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: PGR primer 

<400> 13 21 
cctcatgatc aggctcctac c 



<210> 14 
<211> 19 
<:212> DNA 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: PGR primer 

<400> 14 3_9 
atgtgtgaca ggggtgagc 



<210> 15 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PGR primer 

<400> 15 20 
aaggatgggg acacccttgc 



<210> 16 
<211> 18 
<212> DNA 

<113> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PGR primer 



<400> 16 

acacagggtt gacacacc 



18 



9 



<21G> 17 
<211> 21 
<212> DNA 

<21j-> Arnificial Sequence 
<220> 

<223> Description of Arrificial Sequence: PCR primer 
<40C.> 17 

gctctgggta acccacaact g 



<210> 18 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PCR primer 
<400> 18 

gctcccctgg gagccatcac c 



<210> 19 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PCR primer 
<400> 19 

tgagc tcagg age tctgtgc 



<210> 20 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PCR primer 
<400> 20 

acccacgaag tggctgaagg c 



<210> 21 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PCR primer 
<400> 21 

gtcctaagtc agctttgtcc 



<210> 22 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



,MP-l S 



10 



<22C> 

<223> Description of Artificial Sequence: PGR primer 

<400> 22 20 
cctcagccgg ccctcgaccg 

<210> 23 
<211> 20 

<212> d:ja 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PGR prrmer 

<400> 23 20 
cactctactg gtggtttggc 

<210> 24 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PGR primer 

<400> 24 20 
ctcctgacct caagtgatcc 

<210> 25 
<211> 21 
<2i2> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PGR primer 

<4C0> 25 21 
gatagcaaag agatggagag g 

<210> 26 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PGR primer 

<400> 26 21 
aactcagctg cagcagtgag c 

<210> 27 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PGR primer 



<400> 27 

gtgccttctc cttcatcagg c 



21 




0 



11 



<210> 
<211> 
<212> 



28 
20 
DNA 



<2 13 > 




<220> 

<223> Description of Artificial Sequence: PGR primer 
<400> 28 

aacgcatcct ccccatgtca 



<210> 29 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



<223> Description of Artificial Sequence: PGR primer 
<400> 29 

tttgtgcttc ccagataagc 



<210> 30 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PGR primer 
<400> 30 

cgtgagggag tgagttcaag tacg 



<210> 31 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PGR primer 
<400> 31 

agtacctgat ggagcgccct ctcg 



<210> 32 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PGR primer 
<400> 32 

tcatccaccg taagctcaca ctgg 



<220> 



